The H&E image of the same slice is also given. The H&E image is replaced with the Pan-CK stained image for panel 7. As with the "training" tumor dataset (Fig. 1, Supplementary Figure S3 ), the necrosis marker ion of m/z 572.48 is present in the areas that from pathology (H&E) are known to be necrotic. Figure S8 . Single MS scans of the necrotic tumor smear on porous PTFE. A 1 mm thick porous PTFE foil (Berghof), cut to the same dimension of a commercial glass slide to fit in the bed of the DESI-MS moving stage, using a second slide to flatten and spread the tissue, as performed within the workflow for rapid intraoperative pathology.The necrosis biomarker ion of m/z 572.48 (highlighted region) is detected in all random positions on the surface of the smear examined. Here we show enlarged views of 10 single scan MS profiles (~1 s acquisition) acquired from random positions across the smear on porous PTFE. In all of these spectra we were able to detect necrosis marker m/z 572.48. The smear preparation took 30 s. Therefore, in combination with the marker we have discovered, necrotic breast cancer can be identified from tissue smears in less than 1 min of overall preparation and analysis time. In order to increase the confidence of biomarker identification, lipid extracts of xenograft tissue were analyzed using liquid chromatography (ACQUITY UPLC, Waters Corporation, Milford MA, USA) with mass spectrometry (SYNAPT G2Si, Waters Corporation, Milford MA, USA) using ion mobility-assisted data-independent analysis or HDMS E workflow. Briefly, lipid extracts were prepared by adding 150 μL of water, 190 μL of methanol and 370 μL of chloroform to ~ 100 mm 3 of a tissue. After 2 minutes of vortexing, the extract was centrifuged for 5 minutes at 13000 rpm. The apolar solution at the bottom layer was extracted into a tube and centrifuged again for 2 minutes at 13000 rpm to separate any remaining water. A dry nitrogen stream was then used to evaporate the solvent. The dried lipid extract was stored in sealed container at -20 °C until used. The lipid extract was re-suspended in 200 μL isopropanol/acetonitrile/water (2/1/1) solvent mixture for UPLC analysis using high mechanical stability column with a trifunctional C18 alkyl phase bonded at a ligand density promoting polar compound retention, as well as, compatible aqueous mobile-phase (ACQUITY UPLC HSS T3 column, 100Å, 1.8 µm, 2.1 mm X 100 mm). After chromatographic separation of 1 μL of extract, the sample was ionized by electrospray and analyzed by a mass spectrometer. The lipid ions were fragmented in the transfer T-Wave cell in HDMS E mode, which acquires mass spectra in both low and high collision energies. Precursor and product ions are formed during alternating low energy and high collision energy acquisition, respectively.
